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addition, EVAR was associated with shorter length of hospital stay (4.1
vs. 11.1 days, P < .001) and ICU stay (1.0 vs. 4.5 days, P < .001).
Compared to EVAR, open repair was an independent predictor of 30-
day mortality (OR: 2.5, 95% CI: 1.1e5.6), renal function deterioration
(4.5, 2.1e9.4), and any complication (3.9, 2.7e5.7).
Conclusions: This multicenter study found that EVAR for juxta- and
suprarenal AAA is associated with signiﬁcant perioperative morbidity and
mortality beneﬁts. These ﬁndings suggest that endovascular repair for
anatomically complex AAA may be preferred over conventional open repair.
Further research is warranted to assess whether this favorable outcome is
maintained during long-term follow-up.
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Introduction: Fenestrated endovascular repair (FEVAR) with four vessel de-
signs offer the advantages of wider clinical applicability with placement of
the stent graft in a more stable aortic segment, but require coverage of the
distal thoracic aorta and stenting of additional target vessels, potentially
increasing morbidity and mortality. The aim of this study was to investigate
the impact of number of vessels targeted by fenestrations or branches on
outcomes of FEVAR.
Methods: We reviewed the clinical data and outcomes of 260 patients
(209 male, 51 female; mean, 74  7 years) treated by FEVAR using patient
speciﬁc or off the shelf manufactured stent grafts with one to ﬁve fenes-
trations or branches. All patients were enrolled in prospective investiga-
tional device exemption protocols (2009e2014). Patients with type I-III
thoraco-abdominal aneurysms were excluded from the study. Data was
analyzed in patients treated with 2-vessel (n ¼ 124), 3 vessel (n ¼ 80) or
4-vessels (n ¼ 56) targeted by fenestrations or branches, not including
scallops. Endpoints were technical success, procedural variables, 30 day
mortality and major adverse events (MAEs).
Results: Demographics, cardiovascular risk factors, comorbidity scores
and aneurysm diameter were similar in all three groups. 830 vessels were
incorporated with mean of 3.2  0.8 vessels/patient (672 fenestrations,
136 scallops, 22 branches). Technical success was 99% with 1.5% mortality
and 14% MAE rate at 30 days. Increasing number of fenestrations or
branches was associated with longer operating and ﬂuoroscopy time, more
contrast use and longer hospital stay (P < 0.05). Technical success, blood
loss, mortality, MAEs and rate of spinal cord injury were similar in all three
groups (P > 0.05). Number of Fenestrations or Branches (Excluding Scal-
lops) P-Value2-Vessel 3 Vessel 4-Vessel p value
Technical success 100% 100% 98% . .3111
Operating time
(min)
204  78 249  116 282  81 <.0001
Fluoroscopy time
(min)
58  23 80  45 85  31 <.0001
Contrast volume
(ml)
91.3  36.1 104  42 122  44 <.0001
Blood Loss
(ml)(Mean,SD)
373  30 458  38 397  40 .6374
Hospital Stay (days) 4  5 4  4 6  4 .0031
Spinal cord injury 0% 1.3% 1.9% .30
30 day mortality 0.8% 2.5% 1.9% .5159
30 day MAE 11% 17% 19% .1514Conclusion: FEVAR was associated with high technical success (99%),
low mortality (1.5%) and morbidity (14%). Increasing number of target
vessels was associated with longer operating and ﬂuoroscopy time, more
contrast use, and longer hospital stay, but did not affect technical success,
morbidity or mortality. Although rates of spinal cord injury were higher in
the four-vessel group, differences were not signiﬁcant.
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Introduction: It is well known that there is an increased risk of developing
abdominal aneurysms (AAA) among ﬁrst-degree relatives of AAA-patients;
however, it is still uncertain how great a role genetics generally play in the
development of the disease. In twin studies the inﬂuence of genetic and
environmental factors can be assessed by comparing concordance rates
between monozygotic (MZ) and dizygotic (DZ) twins. Higher phenotypic
similarity between MZ than DZ twins indicates a genetic attribution to the
etiology.
The primary aim of this study was to investigate the heritability of AAA
among Danish twins using concordance rates and heritability estimates.
Secondary aims were to investigate possible differences between gender
regarding age at diagnosis and prevalence.
Methods: We identiﬁed all Danish twins with AAA using three different
population-based registries: the National Hospital Patient Registry, the
Registry of Cause of Death and the Danish Twin Registry, which were linked
together using the Danish Civil Registration System. We calculated age at
diagnosis and prevalence for both men and women, and proband-wise
concordance rates. Heritability was estimated using tetrachoric correlations
and structural ADCE-modelling.
Results: We included 65 e820 twins (32 e910 pairs). We identiﬁed 414
twins with AAA; 69.8 % (289/414) were men and 30.2 % (125/414) women.
Mean age at diagnosis was 69.7 years with no signiﬁcant difference be-
tween men and women (69.6 vs. 70.0 years, p ¼ 0.64). The prevalence
across all zygosities was 0.87% in men and 0.39% in women. The proband-
wise concordance rate in MZ twins was 30.6% (95% CI (conﬁdence inter-
val):20.3;43.3%) compared with 12.2% (95%CI:7.0;20.1%) in DZ twins. In
the analysis of heritability 77% (95%CI:67;85%) of the total variance could
be explained by additive genetic components. The rest of the variance
could be explained by non-shared environmental factors, whereas genetic
dominance and shared environmental factors were not needed to account
for the observed variance.
Conclusion: In this study we found more than a two times higher
concordance rate in MZ twins compared with DZ twins, which indicates a
genetic component in the development of AAA. Furthermore we found
an overall heritability of 77 % meaning genetic variance accounts for
more than 3/4 of the total phenotypic variance. Prevalences were
generally low with women accounting for about a third of the AAA-cases
and we found no difference between genders regarding age at diagnosis.
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Introduction: Contrast induced nephropathy (CIN) is a recognised compli-
cation of angiography. Risk factors include pre-existing chronic kidney dis-
ease (CKD), advanced age, diabetes and cardiac insufﬁciency. Although
incidence in the general population is 2e5%, reported incidence of CIN in
CKD patients is 15 e27%. However, recent evidence shows that risk of CIN
may have been over-estimated and improved medical management of renal
disease further reduces incidence. We hypothesise that pre procedure
medical optimisation and use low-osmolarity non-ionic contrast agents
signiﬁcantly decreases CIN incidence and long term outcome of CIN.The aim
Abstracts 393of this study is to determine the true incidence and long term outcome of
CIN in the optimised CKD population.
Methods: Consecutive patients with stage III-V CKD, undergoing pe-
ripheral (group 1) or cardiac (group 2) angiography at a single centre regional
Australian hospital between 2005 e2015 were included. Patients concur-
rently dialysing were excluded. All patients underwent pre procedural
medical optimisation by a renal physician (intravenous hydration with
normal saline, blood pressure control, withholding ACE Inhibitors, Metfor-
min and Frusemide). Low-osmolality non-ionic contrast diluted to 1/3
strength (group 1) or 1/2 strength (group 2) was used. CIN was deﬁned as
creatinine rise of>25% from baseline within 72 hours. Primary outcomewas
incidence of CIN. Secondary outcomes were mortality at 6 months, pro-
gression to dialysis and long term progression of CKD.
Results: 537 patients with CKD stage III-V underwent angiography. 222
patients concurrently dialysing were excluded. Median ages (group 1
n ¼ 75, Group 2 n ¼ 76, P ¼ 0.25) were similar; diabetes was more
prevalent in group 1 (70.5%) (group 2 ¼ 48.4%) (P ¼ 0.001) and ischaemic
heart disease more prevalent in group 2 (60.0%), (Group 1 ¼ 44.3%)
(P ¼ 0.02). Median volume of contrast used was signiﬁcantly lower for
group 1 (n ¼ 35 mls, range 2.5 e350 mls) compared to group 2
(n ¼ 75 mls, range 20e357) (P < 0.001). Combined incidence of CIN was
3.7%. Incidence of CIN did not differ between groups (group 1 ¼ 4.1%,
group 2 ¼ 3.2%, P ¼ 0.74). No patients with CIN died within 6 months.
Follow up ranged from 2e73 months. No patient with CIN progressed to
higher CKD stage or dialysis.
Conclusion: CIN in CKD population is multifactorial and was not related
to volume of contrast used. Pre procedural optimisation of CKD patients
and low osmolarity contrast agents may reduce incidence of CIN to a level
comparable with the general population. CIN in CKD patients does not lead
to death or long term disease progression.
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Introduction: The objective of this study was to evaluate the long-term
outcome of renal revascularization by ex-vivo renal artery reconstruction
and autotransplantation for Renal Artery Branch Aneurysms (RABA) in view
of preventing aneurysm rupture.
Methods: From 1991 to 2014, 67 ex-vivo renal artery reconstructions
with kidney autotransplantation were performed in 58 adults (mean age, 41
years) and in 9 children to repair 87 RABAs. The main underlying disease was
ﬁbromuscular dysplasia. The mean diameter of the RABA was 23.4 mm (12e
45 millimetres). Fifty-seven patients were hypertensive and were given a
mean of 1.7 antihypertensive drugs per day, 61 patients had normal renal
function and no patient was on haemodialysis, 7 patients (10%) were
operated after failure of an endovascular procedure.
The mean number of renal artery branches repaired per patient was 3.5
and multiple aneurysms were treated in 15 patients (22.3%). The hypo-
gastric artery was used in 41 patients, the saphenous vein in 18 patients,
the superﬁcial femoral artery in 5 patients and a combination of different
materials in 3 patients. Outcomes consisted in primary patency rates,
antihypertensive medication requirements, renal function and mortality.
Late graft patency, renal size, and cortical thickness were analyzed by yearly
renal duplex ultrasound examinations.
Results: One in hospital death (1.5%) occurred in a patient having un-
dergone complex emergent aortic and renal reconstruction. Other peri-
operative complications included 4 bypass occlusions and one reoperation
for bleeding. During a mean follow up of 9 years, 4 patients (6%) were lost
to follow up. No other bypass occlusion occurred, while two bypasses
required a percutaneous angioplasty. Primary patency and primary assisted
patency were respectively 90% and 92.5% at 9 years. Survival was 94% at 9
years.
Among the 57 hypertensive patients, 20 (35%) were cured and 14 (25%)
were improved at 9 years with a signiﬁcant reduction of antihypertensivemedications (p < .05). Late renal function was preserved as measured by
no change in all but 2 patients in estimated glomerular ﬁltration rate
compared with pre-intervention values. In addition, there was no differ-
ence in treated kidney size on follow up compared with pre-operative
measurements.
Conclusion: Ex-vivo renal artery reconstruction for complex renal artery
branch aneurysms suppress the risk of rupture, confers a beneﬁt in blood
pressure and preserves renal function.
Predicting Post-operative Delirium after Vascular Surgical
Procedures.
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Introduction: Post-operative delirium is a common complication after
surgery. Various studies focusing on POD demonstrated that vascular pa-
tients are at increased risk for development of POD compared with other
surgical patients. The objective of this study was to determine the inci-
dence of and speciﬁc pre-operative and intra-operative factors for post-
operative delirium in electively treated vascular surgery patients.
Methods: BetweenMarch 2010 and November 2013, all vascular surgery
patients were included in a prospective database. Various pre-operative,
intra-operative and post-operative risk factors were collected during hos-
pitalization. The primary outcome variable was the incidence of POD. Sec-
ondary outcome variables were any surgical complication, hospital length of
stay, and mortality.
Results: In total, 566 patients were prospectively evaluated; 463 were
60 years or older at the time of surgery and formed our study cohort. The
median age was 72 years (interquartile range (IQR) ¼ 66e77) and 76.9%
were male. Twenty-two patients (4.8%) developed POD. Factors that
differed signiﬁcantly by univariate analysis included current smoking
(P ¼ 0.001), increased comorbidity (P ¼ 0.001), hypertension (P ¼ 0.003),
diabetes mellitus (P ¼ 0.001), cognitive impairment (P < 0.001), open
aortic surgery or amputation surgery (P < 0.001) elevated C-reactive
protein level (P < 0.001) and blood loss (P < 0.001). Multivariate logistic
regression analysis revealed pre-operative cognitive impairment (Odds
Ratio (OR) ¼ 16.4), open aortic surgery or amputation surgery (OR ¼ 14.0),
current smoking (OR ¼ 10.5), hypertension (OR ¼ 7.6) and age  80 years
(OR ¼ 7.3) to be independent predictors of the occurrence of POD. Based
on these outcomes, a model was established which predicts the risk of
POD with a sensitivity of 86% and a speciﬁcity of 92%. The area under the
curve of the corresponding receiver operator characteristics was .93.
Delirium was associated with longer hospital length of stay (P < .001),
more frequent and increased intensive care unit (ICU) stays (P ¼ .008 and
P ¼ .003), more surgical complications (P < .001), more post-discharge
institutionalization (P < .001) and higher one-year mortality rates
(P ¼ .026)
Conclusion: In vascular surgery patients, pre-operative cognitive
impairment and open aortic or amputation surgery were highly signiﬁcant
risk factors for the occurrence of POD. In addition, POD was signiﬁcantly
associated with a higher mortality and more institutionalization. Patients
with these risk factors should be considered for high-standard delirium care
to improve these outcomes.
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Introduction: The rapid development in treatment of complex aortic an-
eurysms with branched and fenestrated stent grafts (b/fEVAR) has resulted
in a major shift of healthcare cost and resource utilization. However, no
published data on current practice is available.
This study examines the resources used for b/fEVAR in juxta/para-renal
(JPRAA) and thoraco-abdominal aortic aneurysms (TAAA).
